Abstract. Let 
L is abelian over Q . In this paper we give an explicit description of the associated order A L=K of this extension when K is a cyclotomic eld, and prove that o L , the ring of integers of L , is then isomorphic to A L=K . This generalizes previous results of Leopoldt Now let us assume that L is an abelian extension of Q with conductor n 2 N . For any integer t 2 N let t denote a root of unity of order t and Q (t) = Q( t ) the t -th cyclotomic eld.
If K = Q , the Galois module structure of o L was determined by Leopoldt (see 6] , 7]). Quite recently, this problem was also solved for K = Q (m 0 ) and L = Q (n) (see 3]) as well as for K = Q (m 0 ) and L such that Q (n) =L is at most tamely rami ed (see 1] ). In all these cases o L ' A L=K holds.
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We will show that this result also holds for K = Q (m 0 ) and arbitrary L , i.e. we also cover the situation where Q (n) =L is wildly rami ed (only wild rami cation at 2 is possible). In 3] and 1], the proof involves splitting the extension Q (n) =Q (m 0 ) into parts whose conductors are prime powers.
The result is proved for a wildly rami ed extension whose conductor is a prime power, and then Leopoldt's theorem and lemma 3 below are used to obtain the general result. In contrast to this, we will look at the whole extension from the beginning. Although this looks more clumsy at the rst glance, we obtain a very explicit description of A L=K and of a generating element T L=K 2 o L with o L = A L=K T L=K , while keeping the problems arising with the prime 2 to a minimum. Our proof does not depend on Leopoldt's result. It even covers Leopoldt's theorem, which occurs as the special case m 0 = 1 .
Notations and auxiliary results.
Let G be a nite abelian group of exponent n , K a eld with char(K) -n , K its algebraic closure and G = Hom(G; K ) the dual group of G . First we will assume that K contains all n -th roots of unity, which constitute the group n . For any character 2 G let
be the corresponding idempotent in the group ring K G . Now let H G be a subgroup and put H ? = f 2 G j jH = 1g . It is well known that H ' G =H ? and (G=H) ' H ? , and we will frequently identify under these natural isomorphisms. Let : K G ! K G=H] be the K -linear map induced by the canonical projection. The following lemma describes how the idempotents behave when we change to a subgroup or a factor group of G : Lemma 1. a) Let ( 1?r ) = for r = 1 0 for 2 r n :
Let G and K be given as at the beginning of this section, but now we no longer assume that K contains n . For any character 2 G , put l = ord( ) , K (l) = K( l ) and G = Gal (K (l) =K) . 
holds for all l 2 N with l j n .
In particular, this condition is ful lled when K is a cyclotomic eld.
Remark. In the case of b), where K is a local or global number eld,
is the same as saying that K and F (l) 
Proof. The proofs are immediate. Proof. Since L 0 =L is at most tamely rami ed,
3. Statement of results. 4. Proof of the Theorem. Throughout this section, we have K = Q (m 0 ) . Therefore, for any t 2 D(m; n) we have K t m = Q (t 0 ) with t 0 = ( t m ; m 0 ) and R t is a set of representatives for G (t 0 ) . First we will show that for Q (n) =Q (m 0 ) the roots of unity in the theorem indeed generate o (n) as module over o (m 0 ) ? 0 . We use the same notations as introduced above. I. Proof for the totally wildly rami ed cyclotomic case ( Q (n) =Q (m) ).
We will rst prove the theorem for the totally wildly rami ed case; thus we have m = 2m 0 if m 0 is odd and n is even, and m = m 0 otherwise. 
In all other cases t = lm and L = Q (t) is cyclic over Q (m) .
The conductor of L equals t except for the case that m 2 mod (4) and l is odd. In this latter case it equals t After these preparations we will start the proof of the theorem. We will show that for any 2 ? there exist uniquely determined t 2 D(m; n) and 2 R t with
and that the correspondence E 7 ! (t; ) is bijective. Using lemma 7, all claims of the theorem follow immediately from this. . From now on, we will use a second subscript to indicate the group ring with respect to which the idempotents are constructed. 
